Fluoride mediates apoptosis in osteosarcoma UMR 106 and its cytotoxicity depends on the pH.
Although an excess intake of fluoride has been reported to cause skeletal fluorosis, very little is known about the mechanism of adverse effects of fluoride on bone. In the present study cytotoxic effects of fluoride were studied using the osteosarcoma cell line, UMR 106. The DNA ladder formation upon agarose electrophoresis and terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end-labeling (TUNEL) staining revealed that UMR 106 underwent apoptosis following exposure to 5 mM fluoride for 8 h. On the other hand exposure to A23187, a calcium ionophore, caused necrosis while co-exposure to fluoride and A23187 inhibited fluoride-mediated apoptosis in UMR 106. The proliferation of UMR 106 cells cultured for 6 days in the presence of 0.5 mM fluoride was significantly decreased compared to the control culture. The cytotoxic effects of fluoride were modulated by both the cell density and the pH of the culture medium. The fluoride-induced viability loss in UMR 106 was enhanced in culture of high cell-density and inversely correlated with pH of the culture medium. Enhancement of fluoride cytotoxicity at acidic pH was also observed in rat alveolar macrophages and RAW 264, a macrophage cell line. The results suggest that fluoride-mediated apoptosis and culture conditions, including pH of the medium, should be taken into consideration to evaluate toxicity of fluoride in vitro.